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ABSTRACT: 

PURPOSE: To attain a replacing operation in a field by making 
this device 

detachable by providing quickly detachable components. 

CONSTITUTION: A disk drive carrier assembly 40 is provided with a 
carrier frame 

41, and an HDA frame 43 is fixed and mounted on one face at the 
front part, and 

an electronic card pack 47 is detachably mounted at the rear part 
of the same 

face. The pack 47 is constituted of a metal frame 49 on which an 
electronic 

card 51 is mounted, and a screw 48 is fixed to frames 41 and 43 
with an easily 

detachable fastener. An HDA 45 is housed in a slot in the frame 
43 by a-shock 

mount 44. The mount 44 is pressurized to the HDA frame slot with 
an easily 

detachable clip 46 or the like. The rotary handle at the front 
edge of the 

carrier frame is engaged with a fixing tab on the guide rail of 
the housing 
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unit, the carrier assembly is drawn inside, and the assembly is 
fixed during 

the drive operation. Thus, this device can be quickly detached 
and fixed, and 

the replacing operation in a field can be attained. 
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(57) [gift] 

N* 7 -f y • -v y r • r-fe vry frfttt?- £ . 

(HDA) fcm^-hVN-y^^JRO^LBTflg^T:-^ 
A»yTT-b>ry^fittl». HDA(177^Vir- 
y/i/rWMr- hvc-y ^te*SW*. . ^r - H^-y ? (CIS 

<©Sft*:i3ffiiR^f&frauc^2-/c^ y 77t y y y 
fe^^r^t**^. ^-\-yr7u-A(7)Mrai 

* y rrt yy y oi^£*r*t;:-$-£ . 




(2) 



] 

f*mi-SJXD^Lnrfig=5rx^ \<y4 y • y T ■ 

V-jA '/ • y t ■ r-t^y y *>»Ais ±VJJC«tt 
jz.-./ h*^<7)jbie-r h'^-f y • ^tur - r-t 
>yy<0JR W t S-TTffit*-* £ fc fc : 

1 1> 1 oof^ X? K7-f/i^7 hi: , 

M-r<X7Vy'(y'2L--,hlZtmL. IMSrr 4 x? F 

±Mt < X? Yy 4 y ■ U T • T-tyyv te&ffiZ 

&VmX-&\ \ ±fEx < X? H y 4 y ■ y r ■ 7*-b 
>7* y *»±»Klfta.= «y h nmmftmizltit -d 7tr«5P ±IS 
iK^j. - -y h <?>m%&)-3 *9 ?^mz& y 9V L i%ffi%:B 

St. 

M^-tie^ yrr-feyyj £ffAL±feiR*frx-y h- 

iRIfrx — y h (C Jiifidf y rr-fe yy y ifiSHftif t>tl 

tz^±^fm^--v hfciJB^-r yrr-fe^ysftft 
x?k^ y • **yr • r-bvyy. 

[ IftStt 3 ] ±|3D( 0^ L "TffiSt-r -f x? K 7 4 7" • 

y r ■ rty/ij iza^x , ±ie^y K/HN£#± 

y ^ L^(asT±ieJKift«iJ-- -y h iz±%>* -v y 
rr-t y «r«i$u . r>»^ -y ^ L^fiSTiid^ + 
yrr-fc>yy*»At. jno*u ^at^T&^j: 

-) L Jt»* JB 2 ^niimof -f x 9 Y V - * * y y 

i smm4 1 i-.jfiiiN o ^ l iirffifrf* ^ x ^ h ^ y . 
y r ■ r-t y-7'y tc±>w>-c % ±jd)tt^^ y h cc± 
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gi* { ±ler >t7 -y 9 Lfcffl»E*»6_LEn -y ^ L^fiSt 
raft LfcBfclJO'N y H ;^K*>*±ieJR^^ -y h 

y rrt >7* y iOrtfflsicrMiT!)* 3 ^ iitfc 
J:0. -titi^fA'yrr-feyT'yom^.w^^^^^si 

iiaJKifrx- <y hco^fitjn^^ ^m^mc^^i 

10 ^f-v- y T • 7ty/'j fcijl vt , JJQ/ N y K;^.J5//± 
fdo -y ^ L/cffig^^iteT^o >y ? L/cfflffi^lnlKL 

Sfg^ 7 -y h tS|s! L 'C® # 
^3^HdkL. ±Id^f# aj-r;ft#Jil2^ y 77-tyr/ij 
Sr^Hfflici'l- L. a- y 77-t y-/ y oas^n*^ 

^tc«J 0 «Hil> J: die L/cf^rfl 4 (c8e«^)-f a?f< 
y • ■ r-kyyy. 

20 ^-vyy • T-tvyytisv^. ±ia^^yyT-feyy 
y<o«^3^^^#gi:±ieiu^a.^.y h«om^3 

^^^¥S^-t7*^^;py7^'i:^>y^'— 7?7Zis 

Ste. - y h COm^W 3 * ? ^ ¥S*<±feA. >y ^-7-7 ^ 

Sr^rL. iie^yr-y^^ii^St^a^^^eyS:^- 

£ o izissmvvz * ? ^ tr ^ iun L/clB^ig Hzie 
30 ig^x-f x?K7>f y • ^f+ijr • y-fe^yy. 

[000 1] 

^m*m.m\-<tzmm$m (WT^^yrr-b^yy) 

fc, l^i^i^conjjFs^N' y^s-iix. ^f+yyy 
-b>y y t,zx o . «Scoie^g3&^^sffl?83dii^x 
TrAtfc^T. ^Azmm^m^mtm-f (imt^ >-x 

40 h-;U) Zfiz-Z,J:olz-tZ>l>cr)T'bZ,. 
[0002] 

a- ^ i^x fA(iv ^ < 03&»w>JEtB^S«rfl|^ "C . 

w^fcrr < x^ ym^mfir^^x^mkm < d 

a s i ) ) T'ftft. .t OHRWfcti. WfcA^P.a >t j.- 
ffi Lfc^aLA: I J a s i ) Lx^yy i yiz Lx 
•30 [0003] -7- X ? p -f y^D A S D 'C« I- r7 - f« 



(3) 



'^Ft^x? (CD) tcJ:<«W:Tr-f x?*m. t 
4 X? \Ho xot'Uzi- F<9«fc -) fcr^fcrx K/kh 

(cWAftb^L-cenet-^. f^^^^mi i 

[0004] mn? < X?*ft~r < X? fcfflio jfc!E«S! 
CO J: 3 3rr X ? tctift-ffli fc(£?9tf(c H'DPfc) F 5 y 
MSWhhyyxf.-j.—y-'^v FfcioTT^-fex^ 

£*xS. Klffltii^Jifc^Llo&fcai^iyw fs 

ifihh. ^ y Fte*tLT-r4X;?£-[niK£*!\ h7-/^ 

/•«7-b>yiJ (head and disk assembly :1IDA) i: iff 

-^Si/P-rir-tf (closed loop servo) XttBftffl 
6<;{Ct>->TyH.Jt-9-— (time sampled servo) T'f^t& 

l. sc^wtcffis^-r^r^f-AX-^co^ijiih 

#> (detent) (Cj-oTfinWt*. 
x-f A^con 5 j. - y—i, 3 >•$• t 3 tz*b\z4 > S> 7 

-;P3>-b- A -^^V^o^X>fy^7x-X (small 
computer synchronous interface : SCSI) CO«fc 



[0005] x-^EieiBtcRw-s^H^awtia* 

X^^ft&tX>f y^7i -xcoa&ftfcfcp ceo i a & 

*\ p c«s»wi:s*utr9^>f >xo y h- Zfk^xm 
*~>fz P c-cfc l^MKsmnit^cmnv^ & . 
[00 0 6] f^? Fv-f TcDtM X**/JnS<^t4— 

xt">- K;H,^ »Wr < x?«Gttfr«K»-*-*\ f<x? 



[0007] «HII^IStf{Lfc:a-i-3t*««Ett«!ffC 

tit* fElg^&Oi&ttiflS^tfDx <x?Yy4 r<r>'^M.i: 

tt. «yxfAtn mimmma. turn,*: 
io no^Ltsifms-. ^xxAic/N-v-^ctig^t 

»f Cittt. iafiSSafclEttSiiTv^-r-^WoxK: 
[0008] 

5.045.960(9/3/1991^){i s a^ti-^WAfc 
ffi 0 ^ LBn&SrWCf > X h -S 4r ^ U 77 \s- 

Mzm-^fz f^^H^^i i^' a —>V Zffltr; LT V ^ 

mzf> &&tm<7) hyv?t WR-fi/H h*#f$£«i;i 

»4. 912, 580(3/27/1990) li. 3> t A - ^ S/X^AcOlR 
F fc3R»)^LTOa«irc>f >-X K-;PT# 4-r 
-f X^ F5-fy*(ffi^.fe-f-f X^ F^-f y^^UT"^^* 
J.— /USt^tSLTV^S. ^<0f-(X^K7-f7'Jf+iJ7 

»I^lfA i: ^ , flXttffllO 3 ^ 1 1 5/ A 
(7)3 ^ ^gJifiWtciS^ 3 «fc 5 ^rr; ^ t f}4 F 

40 ^P-^^JKO^L^O-f ^K/^, rj^ta. 
- 9 isXT-Wmi^mxlb £ JR O^h L W5T7-' a? 
F 5> 7*. iSj7.-;l>£m?ii LT ^ & . (Og!*t^r 
tf>flX9* r L "Iflg^.-?' a^h'^^ty a - /Hi „ ^ y 
A-^«:JR 0^«{:^-Cf #itt7 F t I- 

fc*55Wr. H I) A^xi- ^ Fo." 7X^.k -3 frflWaHH, 
f.) v <t ~)V F iM^/L (dtgffi- Ltv^^. 
[ 0 0 0 9 ] 

•30 [jwa«:Wft-«-&fey)WT«] t v < t^r-u- 



(A) 

5 

**vr • r*>7vt:mmL. 7 <-rl>YX'<?mz® 

COO 1 0] ^XhS'XxAJKftj^ 

£»r&. -rousts ^ij77-k>rij«3^ 

C0011] & fc*3Sffltt. 7 t 4X7F547-*+y 

[ o 0 1 2 ] ifc . a 1 ooawfc Lx-y- 

10 0 13] 2|Ef6Bjo$ fctc t, a 1 o^IWi LT , HZ 

jx-?Y?47- *+yr- r-bfryfcjKfcu £*i 
J: 0 . * -v y r ^JRMffl^Qjga * 

t'JTTWii tfinx b (efts -> fc* Si&fttmiw 

C0014] ±E<03W8W^)»gWli, y 

cotiLM.Zmjitt&KiblZ^ *X^XxA<7)JKIfra-^>y 

•r'JT^P— A£(S*.jtx4 X? K^-f ■ 30 

^&£t3RU HXi&fcz-^-y hfc^y TT-fe>-r 'J£J? 
AU -y Yifh* V TT*l £HX W 

0»«'W?i,RD#L?rai^^*+y7-7 

* ? * T-S b tix -f x ? K 5 >f y df -v y r tea 0 VFB 40 

mzimz l . * r y r r-t >-y y awim^ „ h {-j$a 

J|X**P-.-.y N(cBl3eLT*oT:^*«»«3 
* ¥ Rfc R 9 L »rfl8frJ»-Ctt*£v \ -\» y 

* >y y t -ybb ■/> i m'AiQ.mizWi& ^x^m 
r r -fc >-r y ^qsswa v h «we 

Afc«o|fi|Sr . 'VV-bMW&VT-rU'rtx'itil/rAl K> 



VfWYb-2 15 553 

6 

[0 0 1 5] i*9\t=>4 7 .*?*eVT 

-1*7T?*<7)HDXX\ -eil$r s ttKUntZis* 
v?Wyh (shock mount) *{&->X** >J 77 

«0«MR^C»y ^ $r 2 L-^C07 U-^zmt. 2 L-^P 

- A^±fcK 0 ^ LBTffifcfttf Yttttfc t ?)X'$> h . H 

t^#P< «if tf&^TSWt ** . ^-v y 77-fe >r 

*X bisX7-J*<V»m3-~ -y bcr>mmiommcD3%cr>;<.y 
77U- WzmXi LXMitX &&mi--i*?97^y\;z 
v&X-^oXolztox^h. ^^ x JTyu~-j^mmiz 

■ft*-&hit-izn\x v ^ ^ mttfj k b s?*#a^ ^ 
/oL. y rr-by yy*?jR^-<y h(;^A$^i> 

1^, HmJ-~-y NrtfiJI^^ HU-/WCff 

^^UTr-«r>'ry*<JR|ftjL-. y ht J ip A $^ 

wh*--"/ hnm^^-sry-vyfrtt&x^&iiL 

[0016]#ir»J 77 ls~-&cr>ffimzm$K-?&BX~} 
^X^&J\>b'/U^ffliifm3--'y Y<r>%>[ b-u-ri>± 
vmim? 7£m*&\ y 77* vy y s-rtflpj^ 

0*%*ir\ K^^ywfras^^yrr-fe^T'y^t 

/Uh'T^ati/Ny H/P^t9>Si6^^ y 77-ty7 -y 
^— ^hH-ir!;771/- A(c®-t2r, *<n'i&^ Jf-v-y 

^^^^11, wmmMtimizMmzwtimk 
mm$:W& z b% Liz. =?f y tt±>7v zit-y l/c 

[00 17] 

[9UfeM] HI. H2. H3*«HW*. |3?ll(i, t-'-t 

i -e-r ^ x > y h r-b >y y < 1 1 d a ) b h vt&# 
>^;i>v?\ 1 fcA^s/y^x-i 3fr-a» % 
:/y Wiiww$ h 1 > a 7 u— ^4 3 

l A lS1H;:ft*ia6^&. vn^>->^ i l |A|Ui?*7-7-.xX-^ 
^ v v M 5 iz Hfef s .t -) izifi y t ni/c r 9 -1- j. x- 

;7-A7t>7*'j 1 7 //ft*. T^f-ji-X-^r-A 
T-L-y^y 1 760 •*«0«tCl«a^T'-A 1 8S-{ffix.7t 



( 

7 

Emm-hmmmmi 9#*>&. mmnm. 1 9^±<r>r- 

A 1 s izitv- Kxru y?2 1 #*tt^T^£ „ £u- 

r^^-AX-^T-ATHryyj ] 7<7)»lj£0 
SSS. BP^u-HxrU>-^'2 ltX7^/2 3(?)I^) 
H*»Afc:«K4 X :M >U 2 5 £ . 
[0018]/W 1 1 VWzvy* 7 h27 # 1 

1- 1 5 JiTT'^jlX— A7ty/'J 1 7*>'l£d!E- 
•?&fi:tb<r)j}£5-z.z. >\W>7\ i context y 
FyUW? h29 tiB^T^*. ^t>>';^7N2 

9 taaRof ^^31 //iaiKaj^^ j: ■? >t i > 

S . m 1 "Cli 8ft<7>7-' -f X V frttlZlxmiX X e y v 

3»ir^fii-^r-Art^rij 1 7tcoi^t"EESK 

fl^-Sr^Oi: DU xf>- h'/l^E-;? (HS^*) 

3 1£®ig3Si&£-5-;i£. 2C 
[00 19] 02ti. *&B^M3£&UT.f.X? 

-f • ^a* y r • r-t y «o 1 oco^^j-jSjfi^-c 

^IM OtCJi^r l J771/-A4 <*-*yT7 
A WWjgfkD 1 KDffilZ HDA7U —A 4 3 

•y ?HJ*>^#- ^ 4 7*<1X 0^ L*rtK?J&'C« 

H5 1 l:^3t^^;P7l/-A4 9#>4>3rD s ^'4 8 

%#>MX'**0T7U-J»4 UHDA7k-M 3K 
g*T&£. il^HDAi 0T'^L*:J:-5$:HDA4 
5{i. Mt«3. 54 y-f-0)7 *<- J*7t??T\ HD 
A71^-A43(C®»9. >-a •y^V7>-h4 4tCj:o 

HDA7l/-A4 3rt^^^D 7 2CJi«| 
tf>4>*lTU&. y 3 ^7-)>'H±HDA71/-AXn 
•y h^¥^<(i-f it&? y »;74 6 tfcliffilOMtfJ&fSS 

[00 20] 3f -V >J T7P-AW»:frttXtttt*fc Ur 
^-7-# — F 5 1 «tt#tt<o«fcitott:tt jsa ^ ( H 40 

H D A 4 5 fc -etl^RBfi^-^m-p^- H 5 1 l;.4«B¥fil 

M&JKf . df -v y r r-t y 7 y co^^r? ? & v 
t o l. . ±x nw-tm* uDAt ^tiizmm-nvd 

iHalWfclgflW-* . Ay^5 3//*-v y ?*?*-t-y:/y 
y 77-t y 5r *x h >.x -7-A(/.)iix$rt-u. - ./ h tcirty> «» 
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[00 2 1 ] E|4. H6fcBWtt-*. I2l4fcj:(/ 

^1 5 hVN-. y ^47^7 |«!JK«C2-iSig 

A{i2o<0g|{ l ff I *»/i > ^ : ^ 7 p_^4 9^3.9 ^ ^-jjj^- 
^5 2a SriitT©^>ft-C*IIISS«R 5 la. 51b, 5 

l c &i£%i-ztcfr<nmmb&mcr>m%m?7$:&-?x 

^4. if^ftWi^^', y^.y VcoJ:-:^®^®^ 
tf^Z*> L\,K H 5- 7 V- A 4 9 Iz L o 

ttcm. /J- ■/ ^ jjfl ^{to^ y 7 1 t /j- K/s- 
>/^4 7<7)f^g|5^A'yr7l^-A4 1 (1^6^ 
T) lZftt>iv£777 3t$:ftLxm;Tt- K/w^4 
7 £ . *y<7) i 3 &m$M3l*nt h&th&t: f . 
m^-hVN'-y^4 7$-^^yryP-A4 1 (H3^ 

^7-yy5 9m~V^y9A7<n^mWL5 .1 c(Ci^s 

7-7/5 9(1 «itary^ v htcio-c. 

^- ^ ^ tfO^it^ncT)^: 7 4 a 7 4 b £ if LT [514% 
mzLr>fr*)%#>htiZ,. Kh*)lz. 

rt±* v y 77 a 4 1 izmmmitx t j; v \ mm* 

lz]&y)ftL*Iffi%BT'Wmvzc:tlzJ:0. tttfctfB 

* fcft. * ir y 77t >y y <om^ B&n&mtf. ®* 

[0022] WM,#— hVWy ^ 4 7iCUt-Hh$:#- KBS 
>^ 7 x-xxt/^NV-ffiTi-o/i^igtfSSr^M d a 

— -v h (field replaceableunitrFRU) ^Sfc^^Uffi^- 

<. 3m*im%m¥#—wv?4 7£{&iz, m&cr> 

H/N'y ^TSWr* 3 >' h D-^Ofitj^Sr^l, ^ t «, -c* 

If 1 PHWi-x) S-^T-^x^K^-^y 
ir'JT • T-feyryt«JBL, VkX\ SCSl«J:a 

*/H^;NM ^7i-^t7 -f — ;U h"C7* y r^U- 

— h'"C§-2). ^CKjlCti. ^A- l J77t>'7''Jcoil/^ 
h O - ^ X« s H-30 V*>4> + 40 V«7)|3J<7)f»:^Uti®;K 

ftt*<7)7 s 4 X? K5>^yHDA* < ffl;^T^S + 
5 Vfc+ 1 2VfcS«tS6DC-DC3W<-*Si 
i.l>>Ik7'/SjtLvt„ xi/^i-n-^ x(i i 5 v 
fc I 1 2 V<0A/j«»frtt«Nfti tz+h . 
[0023] II DA A 5 (ilqlffifl* 5 5«±on ^ 9 6 
6£fl-LT» 3'JO^-— y/U6 3 . 64, 5 7(C,t->T 

«^l"l»Sft(5 la. 5 1b. 5 1c(t <&«tCJCt-C» 



9 

fit <<*l 6 . #+'J r T -b >7*y 4 0 L E D C i 4 

4 >v --he 7 t« & h r -y xx-y y >- 
r-fe y »iitfr»0>|HHft7K- h 5 5ta->r*i o ch 

[0 0 24] <JcfcHl6fcia7£K»W"f4. HG»i**y 10 

rr-t >y>j 4 o^tfBBB-ciitsia*? 9 5 9<oieg£ 

<?>m\*m-. 07(B) £07 (C) « H QfflMKSl 

c c®-? 3 * ? ? emmz TFtmmm t tr^os s & 
**?iaT*> 4.^t<;77Hr^'j4o tcflfcMi* msc 
a*?***. =*ta* y rr-t^yj 4 o^jdsm^^ mc 

4 ^Xh— /USix^B^ ^'J77tyriJl«H:7 
^^/U7'7^m*>^XgP5 9 t . !RMaz 7 MJOI^-y 
^-T^HIl^XglS (H9fcHl 0<0a^8 1t: 

£5. 3*^^5 9fc8 1 (±4X32*01 28<®<oe>' 
frflrfe. tVffi?ij7 1 J: LT07 (A) (Cjfrf. a*? 
^ 5 9 8 1 tt31»0*8 «JKf*C^t»o. ^5 
•^Ktfl . ^7-ty3»4»fcffl<, <? 

-^RVW«8*e>'2tt-t^)«HBoitS*C*4. ceo 

v hfc#A3*l.3*?* 5 9 t 8 1 ftQUA&d&tCtit* 

5 911 flJCttx^ >y h M^JB^iHf - h* > 7 7 £ig(tA 
tl&tzitXDffim? 5 (ES9fciai OfcSSf ) SrioTfc 
9 . y 77t 4 0 *<JKJrtJL- , y hfc#PAS*L 
5 b'>#Pi*£- -J tWcr? 9 5 9 1 8 1 4<fltt>& 

[00 2 51138. ia9StXiai 0 (CO I rc$ A, izianjj 40 

**yrr*^:ry^jimx^i»8ofc:tt. « 
^■vyrTtyyytstt^BHv^w^aufc, mi 

I). JR*«pL-.y H2U-/U8 5artfflKcrtyft^£ffio± 
fcfM£iifc;*M H h 9 y ? 4 Jtti»8 7 IM> Ztl 

// . * A' y 77* y :/ y 4 0 jwiwa-tl.- .^80 tc 

ft.k-JfcaSA^-*'*^. ^ + 'J77l/-Ml«)ftH 

a- y T7*-b yy y a 0 k u * .. *-v y 77 to 
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] 0 

•tro-y 4 o#-<r^& i a ^jr^- „ hfc#A3*i* 
u*, unrate^ey 7 7*>\ a* y 77* 

8 1 0 M&y^-s- o . ?3m^{sa^^*^ 
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4^r. 08*^01 OTttiflLfc^fcHiHte^ij 
T7U—A<7)^ia^o^4!§tC^ KP-;n l 2 t 

/n^h;h 2 1*^0. ^A-yrr-fe^y 1 1 o£«x 
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JR 0 ^ L nJflg^TK^?> c/XiMi L v WXh « . 4 
f^i: tT. f-'-f X^ ]< JJ V ■ =^a» y 7* • T-t:> 
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